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Abstract

Effects of sea-salts on the properties of acrosol collected in a coastal region were studied by applying a gas—
particle equilibrium model, SCAPE, to the measurement data from Kosan, Cheju Island in summer 1994. It was
found that the observed higher ammonium concentrations in fine particles (PM2.5) than in TSP were caused by
forced evaporation of ammonium in coarse fraction of aerosol by sea—salts and the degree of evaporation was
quantified through an application of SCAPE. By subtracting the sea-salt fraction from the measured concentra-
tions, the changes of aerosol property were also studied. The concentrations of nitrate at both TSP and PM2.5
decreased when alkaline sea-salt fraction was removed from the measured data. Estimates of aerosol acidity
increased for most samples with high sea salt loadings. However, in some cases with high mass fractions of sea—
salt components, the aerosol acidity of PM2.5 decreased slightly. This is thought to be related with the formation of

solid salt with the removal of sea—salts.
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Table 1. Summary of aerosol mass and ion measurements at iKosan during Summer, 1994. Former means the period
between July 20 and August 1 and latter between August 2 and August 9. BDL means below the detection

limits. (unit; pg/m®)
a) TSP
Average + Standard deviation
Species Average Standard Range &
concentration deviation Former Latter
Mass 56.1 27.90 28.8~117 66.8 +28.83 38.7+14.20
S0 12.1 9.19 2.3~31.3 17.8+ 7.12 2.8+ 047
ClI” 32 3.15 BDL~7.2 1.1+ 2.11 6.5t 0.77
NO;~ 1.8 0.69 0.6~3.6 1.9+ 0.80 1.5+ 0.30
NH.* 0.9 1.04 BDL~3.2 14+ 1.01 0.0t 0.02
Na* 5.0 1.11 34~8.0 50+ 1.34 49+ 0.55
K* 1.3 0.73 0.5~2.6 1.8+ 047 0.5+ 0.05
Ca?* 0.5 0.18 0.2~0.9 0.2+ 091 0.5+ 0.08
Mg?* 0.4 0.17 0.1~0.8 03+ 0.19 0.5+ 0.05
nss SO 10.9 9.20 1.1~30.0 16,6+ 7.17 1.6+ 048
b) PNi2.5
Average + Standard deviation
Species Average Standard Range &
concentration deviation Former Latter
Mass 20.6 16.72 4.0~61.8 29.2415.94 6.6+2.23
S04 8.4 8.83 BDL.~32.5 13.6+ 7.47 BDL
Cl 1.0 0.58 BDL~2.7 0.8+ 040 1.5+0.48
NOs~ 0.9 1.08 BDL~3.2 0.1+ 0.36 2.24+0.51
NH," 2.8 2.29 03~1.0 42+ 1.75 0.5+0.19
Na* 0.5 0.18 0.1~0.6 0.5+ 0.15 0.7+0.16
K* 0.2 0.09 BDL~0.2 0.3+ 0.10 0.2+0.03
Ca?* 0.1 0.07 BDL~0.2 0.1+ 0.06 0.1+0.07
Mgzt 0.0 0.03 BDL~0.1 0.0+ 0.03 0.0£0.02
nss SO;* 8.3 7.50 47~323 13.4+7.72 -
c) Temperature (°C) and relative humidity (%)
Average + Standard deviation
Species Average Star}dz}rd Range verg
concentration deviation Former Latter
Temperature 28.1 0.8 26.0~29.2 7.9+£0.81 28.41+0.66
Relative humidity 86.0 59 72.0~96.0 84.5+6.53 88.54+4.00
|G JEF o2 =+ vt i%"o“’ *, NH,*, K*, Ca®*, Mg>", SO4*", NO5',
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Fig. 1. Scattergram between the estimated and measured
ammonium concentrations.
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san).
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Table 2. Estimated aerosol ionic composition for the
case 1" (with sea-salt species) and for the case
2 (without sea-salt species) at [{osan on sum-
mer 1994. Former means the period between
July 20 and August 1 and latter between August
2 and August 9. BDL means below the detection

limits. (unit: pg/m’)
a) NH,*
Measurement Case 1 Case 2
TSP Former 1.41 1.37 2.15
Latter 0.05 BDL 0.08
PM2.5 Former 4.24 3.89 4.07
Latter 0.47 0.10 0.04
b) NO3~
Measurement Case 1 Case 2
TSP Former 1.94 0.71 0.03
Latter 1.52 1.52 0.24
PM2.5 Former BDL 0.04 0.03
Latter 2.16 1.55 0.54
c)Cl”
Measurement Case 1 Case 2
TSP Former 1.09 0.97 -
Latter 6.51 6.51 -
PM2.5 Former 0.61 0.08 -
Latter 1.48 0.81 —
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Table 3. Estimated aerosol acidity and water content for
the case 1 (with sea-salt species) and for the
case 2 (without sea-salt species) at {osan on
summer 1994, Former means the period be-
tween July 20 and August 1 and latter between

August 2 and August 9. (unit: pg/m?)
a) Water
Case 1 Case 2
TSP Former 55.68 43.36
Latter 83.95 5.82
PM2.5 Former 34.80 33.34
Latter 15.38 2.75
b) pH
Case 1 Case 2
TSP Former 3.53 0.42
Latter 8.36 333
PM2.5 Former 1.66 1.52
Latter 3.62 391
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